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(54) MANUFACTURE OF MULTI LAYERED CERAMIC ELECTRONIC COMPONENT 

(57)Abstract: 

PURPOSE: To provide a method capable of applying conductive 
paste to a hole formed in a ceramic green sheet, with high reliability. 
CONSTITUTION: A mask 13 whose through holes 14 are positioned 
so as to correspond with holes 12 is arranged so as to be in contact 
with the lower surface of a ceramic green sheet 1 1 wherein the holes 
12 are arranged. In this state, conductor paste 16 is pressed from the 
lower surface side of the mask 13 by using a piston 17. Thereby the 
conductor paste 16 is forcibly inserted into the holes 12 via through 
holes 14. 



72 



-■ii 




m e 



M 
i d I 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 



(l9)0#BHWht (J F) 



(12) i2t If if# ft ^ fg (A) 



#|P§¥6 - 326469 

(43)&HB ¥)£ 6 fp(1994) 11^250 



(51) IntCl. 5 






F I 




H 0 5 K 3/46 


H 


6921 -4E 








N 


6921 -4E 






H0 1G 4/12 


364 








H 0 5 K 3/40 


K 


7511-4E 














IS*«<£$U OL (4 4 I) 


(21)tBH## 


&II¥5- 111844 




(71)fflPA 


000006231 












(22)rtiH0 


¥$5^(1993) 5^130 




SCi5J^fiWSCl1J^W=:TI26#10^ 








(72)$8§JJ# 






























(74)ft»IA 


#a± sue, m W2£) 



(54) K!igoD^] suus-t^s y#n ; ?ua><r>m&5$i 

(57) [S«p] 

J- I 1 OT*1B*c«W4 J: 3 fc s ft 1 2 Izm&lXQM 
§ S3I?L 1 4 $■ 3 1 1. x 7 1 3 & SM I , -t tfxK 
JUT, l 3?)T#iB»>£>, mfr^-xh l 6 

1 4£iILTftl 2r A ]t|6l*^TffA-r&„ 



(a) C 



/2 



(b) I II II 



1IZ3-// 




ft,' 




/7 



/6 



2/ 



12 



(2) 



*?§H 3 F6-3 2 64 6 9 



limmi ] y^m^^^-ty 5 -y7 

Sfflft , hX Xmt B-fe 7 S -y ? WS^C J: -> T § it 

£#m*M£ff,t. msam&Ku. iWEWk^-fe^s 

ftufe-fe 5 5 y 7 7 y-y h t ffi§£fc.'7*-/NSjlSS 10 
bui aft l t eg $ ftjt mmn & h vx 7 <?:>- 

BMEvx^«flrtrffiM*»*». l¥#7<-7 harMfaHjMil 
LZmsttm-ftfri X EXti , 

[000 1 ] 20 

■y H I C , [§J fc < * 7 5 -y 7 %Bffi*g£ *TT4 4 
?*?L CS^MOi a ^rffilS-fe 9 5 -y ?it?aip n p<7) 

X'$> h . 
[0002] 

[«0&ffi] »/I3y/fe7$ v7ttmSt(i. &*Hfc: 
(i . ItfCW-t 7 S 7 7 7* y— yy— b£ g[St . 30 
&tT#tft£*7$ v7«S<*£if;i6„ KJfS*9 

7 $ -y 9 mmmz j^t $ft& . z wmw&mi . 

ft*«(Cti s -fe 7 5 7 ^m*^OS?Hi5 J;l*fc 7 $ y 7 
JicoWif fcffi o r ffitf* «feK-?£tt' \'7-y c flu 1 
T. SS^o-b? 5 7?JfW3^^S^^£Ji&?7ft 

[0003] H5 tu. ±SfiLfctr*-;WKi»t» 
jfctS titbcobmcoH £ftT l^S . EI 5 J; 
•5 . 3ImttcoiS?|x r-jy* 1 _htc , ivs'y^ 7* 'J - 40 
y y- h 2 #S#->ft t> . -t 9 $ >y 7 7"y - y y- 1- 2 fc 

a, t* Tx-^mmfflZMfet&KiibcDsX 3 *>igit tit 

-y7^''J-yy-K2±(Cii, ft3fc*t 



[00 04] ±5£UcV7;7 5(i. ■fe?s 7 ^ 
U-yy- h 2cr>$Mcr>mz-t : y S 7?/'J-yy- h 

foztihtz, ->x?5<r)nmi4hmmz)mzti& 50 



[0005] muzmx\ waxt-'j 1 <dt^z 

J:oT. 5v3fcJ:i>*MilfL4|*iai s ©§|Xf— xl£ 

0, ±5zt5L^fiEts-i^. sXs&i.vmmiumzm 

^-7 h 7 A«*«Sitfcft, 7X 7 5 7 5 y 97V 
-yiy-h2*»tM* i §ni.. 
[0006] 

[ ffiBB^fff* L J; 3 1 1 hWA\ ±« Lfc« 3 rt^cD^ 

[000 7] L»L%ifit>. ASvEPo litHkg/c 
m2 -eft 0 . ftEPi llft/hTt 0 k g/c 

ifttE:/jc7)ll(±. gAf ts in kg/cm 2 

[0008] icoj; 3 %KMCDTX\ K3<T>W)K 1 0 
O^mUT. fcfci.lf5 0/£mSjfcfc$:4fc, ±a«L3t 
fllTCtOE^^T'^l.^ 1 k g/c m* T$>oT t , z*|* 

^-7 h 7 $r znwzmxth z t -mmizz ^x< 

!>„ ^55 7 77"y-y^-h2<yjJS^^ 

< •fiiii. mfo^-x h 7 «»A3&*=rtti:* hZthfo 

* 7 $ v 7 m- m&mm<r) s ft. . 
mmcom. &m f*i:ii-t 9 s 7 7 ^ y - y y- h 2 
tfoWlfeiic SrtiJn$it^('tft«i - '3r wiwr. ife^tt & 

HSfcJ; it , tTT*-yHBi»c fc ft S JBSUfiSc. t^t 
[000 9] i^ir^it*^. «3«ffi«r*Wi4f 

^ VHm £nhztcr>mmk%~>x\,^. 

[00 10] -eft^^tc. iWJcoBWIi, /hsv^g 
<0 tT*- A^*Tft -y T t A I ^flffltt 2- i> -5 T JFM 
tl. Z b I. «t 3 Cgiftft . IS/IS-t 7 = 7 7%H' 

n&vimrHft&mk Liio b-thzbx-hh. 

[00 11] 

[P18$rfti^-tl.fti6<yj#P5] Z<T)%m&. Wk<T>^ 
5 •y7/f^t^S-b7S y^«Jifr. &£lfmtty S 

S^SSti. BUiaffilSw-b 7 $ 7 7 m<?> 0 t><DWfecr>i><r> 

* 7 s 7 xm^^mt^mzm^ixh hcox-h-> 
x. ±MLtzWfjwmm£ffim-htctf>. vwxdzm 



(3) 



f§ffi J F6-3 264 6 9 



[0012] ft. msffifeco-ty 5 7 vmZH-x. htz 

7 tfRMZtl , Z <F>-?X 7 O-tffiffllZ frte-fe 5 5 y 7 
77^fl!i77ffilI/K:>, YifiWmV^LXl\ 
[00 13] 

3lT14£<, ffiAtcgS-^S. g#:^-7 ^W^jSA 

)B4 . &S£ff < -f I. £ k tfX'% h . 
[0014] 

-/I gjiglScog . -f & *) % %ti£MMi~ & fz#>cr>Kcr>'& 
f^A-f&Clfc ZWzib. >mX'&ffi&<7)m 

[00 15] 

tlXUh. 

[0016] t-f , 01(a) C^-t J: 3 fc . *5i7 
77"'J ->>-- h 1 UfimM.%ti&. Zc^-tyi y77" 
[)-•/>— b I 1(4, fcfcitf, H5?L*i^Ur7 
-f ^A±T" H 9 9 -IV- FmzX t)f&BZix, * * y 

[0017] 01(b) t^-J: 5 tc. ±7 S ••/ 

fctfxoftl 2tf&l?e>ti&. ftl 2mMUi, tztl 

[00 IS] «t:, 01 (c ) fcjjrfiac t5$.y 
77''J->>-K 1 l*\ -?77 l 3«9JU5rHHfcEl 
T77 1 3(ct4, •b7S7-?/ i ;->-i/-hl 
1 cOft 1 2 LT{itS£il£g)ltL 1 4 #gg(t t>tl 

[0019] *7 S y 77'J->":x- h 1 1 

[ 0 0 2 0 ] £»i 3 (C, H 1 ( c ) iz^ltztii&izti 

^'C 9*^^ep2 ot(tn<^-(6]^E7]S-Jn 

-fe-5 5 v7^"'J-> ^-h 1 1 kV77 1 3k£S 



dOft?ST\ h°xhy l 7*i, ^EP2 lTWi 

Srii-oT^l 2(^iicffA§ii-i»„ Srfc, h'xhyl7« 
±^fl<i. A'l 2rtfc3HIS*i4^#»*^-^h 1 6 

[002 1 ] 9A ; ±#§ix s Ell (d) 

(C^-tJ:3t, t7; y 9 — >i> — h 1 l^'ffifctSS 
10 ill. 'c-tT, Zco-tyS. •y?7'V — >is—hl XffVK 
1 2|*l^*^-xh l 6#%tt3*i£. £^J;3{cL 

tf^^Jt-fe^s 7;/y-yy- h i i ^^-tf^fio 

-fe 7 S >y hj&qWiS#i, m.Ztl&Z b 

[002 2] ^ri>. Hi (c) coiSKiJ^T, -b^S 
■y^i/'J-y^-M ll±, *v*)T7 4>VMZ£'>X 
mi*>$tit:ifiW)£tX'$>~oX i>£\\ Z<Dt%£, * 

20 V^ft. *-v'JT7 4A'Att. VA7 1 3C»t* 

± 3 izimZiiX h , M^tt« 1 8 Cftti «t 3 tffiK 
$iiTLJ;c\ Hi ( c ) (JOlgfcioViT, 5^ 
ta<a^*> W^«-b 5 S v 9 y 0 - >>- h 1 

i0>*ti*ttnKi 2ftt,zmmzmtk'<~A v 1 6^ 
[0023] ±mifzmmmxn, ai ( d ) tst i 

3(C, zf(+^-7.M 6#\ *7S7^/'J-yy-h 
1 1 «±ffl± IZ 4 t'3i 0 ffi S * <- U 3 $ . 

l2lc^tJ;5i;, ^^-^.h i 6*\ /tl 20MIH 
30 fctJ^T. SBffi«2 2tfl-UT^T*)J:^. £«^(c 

(4, "777 1 3<50KfflJll 4cog*\ j\l 2<?)gJ:0± 

[ o o 2 4 ] a i ^itzmtmxii, mmm 

t<t^. Eia52 3(4, ^1 2«0filf^j;ELTl'>l). £ 

Hg|52 3rt(7)E? t ]«T*>BfoT, 
1 6^5vl 2rtC3B»S*l4. 

[ o o 2 5 ] ia 3 f/zM uzmmmizztLif , t-7 h y i 

40 7 (01) <OJhff*fe3>'hD-/H-i t :i:fcJ:0. ^ 
(*^-7 M 6 £ft 1 2 ^±7; (C^ 9±ff * £ k * : 'C"^ 
6. ZCDZbli. yvl 2^it^h 1 6«^« 
E.Z3><X'ZZ>Zb$:MMl. SSmkLT. t"7*-/l- 
^ilgPfci>(tl)#3ijl!Ktt* i |6]±§^l>, =5rfc, ft 12 
tf0±^fc^0±ff ^>^^#fr^-7.N 1 6(4, 31^, £ 

[ 0 0 2 6 ] _B£ Lfe«50fcW-Cli, -b 5 5 y 7 7* 'J - 
y> - M 1«5a12 rtn, h 1 6*^*S 

fut**. 04(C7p-tJ; 3(C, ftl 2f0|*liiia<0^A^#: 

50 ftSjifctr*-;w»jwrc*-?Tti. muz^uzjj 



mtmnmmmcoMuzx K>%&zttfx*z&, t% 

hh . ft 1 2 < Lfc 0 , M 6 £7) 

tt*Srifi<U; fc"C\ ftl 2«i*|jaffi±l;:«9# 

mfa^-X b 1 6 tff^-ti i fc § . 

[ o o 2 7 ] i«r»Ufcia5.(csi-fig3t®»rj±s 

-x 1- 7 * ,1 1 0 , tntilb. 
ft 3 ftTW'Sft^-x b 70£*IS#'ffiT-f £ £ t 

Xh 1 6t IX. : ?ih+tt<,zm t lt:i><r>£m^tu$^ 
•ICDJ: o&gft^-x h 1 6 ^aBUfitDBBTanESHS 
1 5 WT'tfio I i £&3><7)T\ 5|#;^-x h 1 6 rt^co 
£m<^m&#£t 5a 1 2|*I 

[ 0 0 2 8 ] £8 . HlC* LfcgJfcWtSi. SSfr^- 
x 1-1 6 SrT^^ft 1 2|*lC3IALfc* lf , Zcomilz 



(4) f$W s F6-3 2 64 6 9 

6 

[ n 2 1 z comwcowcomwuz x -> x t> m&mi 
**. 

[[13] ^^RflO§<bWto*MM^^f . 01 

( c ) n-mznmhmx'hh . 

[H4 j z<r>wn?>z Mzmwrnmrnizi.-ixft^tit: 

10 -tttih t°T*-)l>mMB£n& fcaV^fi^-x b 7 

(omxmz^-fmmx'foz,* 

11 -tyS-z^/'J-yy-b 
1 2 ft 

1 3 ?x; 

14 mmn 

15 JPE§fl 

1 6 3(flC<— X h 

17 fx h y 

20 18 ffl^ttS 
' 19 




* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the laminating mold ceramic electroni 
parts especially equipped with the beer hall flow section about the manufacture approach of laminating mold ceramic 
electronic parts like for example, a ceramic multilayered circuit board, the hybrid IC which has a ceramic laminated 
structure, the inductor which similarly has a ceramic laminated structure, or LC composite part. 
[0002] 

[Description of the Prior Art] Fundamentally, laminating mold ceramic electronic parts carry out the laminating of tw 
or more ceramic green sheets, and are equipped with the ceramic layered product calcinated and obtained. The desire 
electric conduction path which should be prepared in laminating mold ceramic electronic parts is held by the ceramic 
layered product, the conductor with which this electric conduction path is specifically prolonged in accordance with 
front face of a ceramic layered product, and the interface of a ceramic layer - the film and a circuit pattern - in 
addition, the beer hall flow section which penetrates the specific thing of two or more ceramic layers in the thickness 
direction is included. 

[0003] The conventional approach for forming in drawing 5 the beer hall flow section mentioned above is shown. As 
shown in drawing 5 , the ceramic green sheet 2 is placed on the suction stage 1 of permeability. The hole 3 for 
specifying the beer hall flow section is established in the ceramic green sheet 2. On the ceramic green sheet 2, the ma 
5 which has the through tube 4 located corresponding to the hole 3 piles up. 

[0004] In addition, when the hole 3 of the ceramic green sheet 2 is formed since the mask 5 mentioned above is give 
with the carrier film holding the ceramic green sheet 2 in the case of shaping of the ceramic green sheet 2 and, the 
through tube 4 of a mask 5 may be formed in coincidence. 

[0005] In the condition of having mentioned above, down the suction stage 1, as an arrow head 6 shows, vacuum 
suction is given and negative pressure is done by this through the suction stage 1 in a hole 3 and a through tube 4. On 
the other hand, based on the negative pressure which conductive paste 7 mentioned above by being supplied on a ma 
5 and making a squeegee 8 act, it fills up with conductive paste 7 in a hole 3 and a through tube 4. Thus, after filling 
with conductive paste 7 in a hole 3, a mask 5 is removed from the ceramic green sheet 2. 
[0006] 

[Problem(s) to be Solved by the Invention] Grant of the conductive paste 7 into the hole 3 mentioned above is based 
suction. Namely, atmospheric pressure P0 Negative pressure PI to which the suction stage 1 is brought caudad The 
force in which conductive paste 7 is introduced in a hole 3 is produced by differential pressure. 
[0007] however, atmospheric pressure P0 About lkg/cm2 it is - negative pressure PI min - 0kg/cm2 it is - a sake - 
the difference of these pressures -- max - about lkg/cm2 ****-- it is not obtained. 

[0008] about lkg/cm2 it is [kg/cm2 ] the greatest differential pressure mentioned above under such a situation when 
path of a hole 3 becomes about 100 micrometers or less, for example, 50 micrometers, it is - even if - it becomes 
difficult to introduce conductive paste 7 into it. In this case, since the laminating number of sheets of the ceramic gre 
sheet 2 must be made to increase although installation of conductive paste 7 may be attained if thickness of the ceram 
green sheet 2 is made thin in order to reduce the degree of freedom of a design of the laminating mold ceramic 
electronic parts which it is going to obtain by making it such and to obtain desired thickness, productivity is reduced 
dependability of the flow resulting from a gap of a laminating is reduced. Moreover, although it is also a way stage t 
lower the viscosity of conductive paste 7, if it is made such, it will be easy to produce the open circuit in the beer hal 
flow section by contraction at the time of baking. 

[0009] Since it was such and the path of a hole 3 was not able to be made so small, it was small and had become the 
failure of obtaining the laminating mold ceramic electronic parts of high density. 

[0010] So, even if the purpose of this invention is the beer hall flow section of a small path, it is offering the 
manufacture approach of the laminating mold ceramic electronic parts it enabled it to form with high dependability. 



" [0011] 

[Means for Solving the Problem] This invention is turn to the manufacture approach of the laminating mold ceramic 
electronic parts which are equip with the electric conduction path hold by the ceramic layered product which consist 
two or more ceramic layers , and said ceramic layered product , and contain the beer hall flow section which penetra 
the thing of pinpointing [ said electric conduction path ] of two or more of said ceramic layers in the thickness 
direction , and it is characterize by to have the following configurations in order to solve the technical technical 
problem mentioned above . 

[0012] First, the ceramic green sheet for giving said specific ceramic layer is prepared, and the hole for specifying sa 
beer hall flow section there is prepared. On the other hand, the mask which has the through tube located correspondi 
to the above-mentioned hole is prepared, and said ceramic green sheet is arranged at the direction side of one of this 
mask. And conductive paste is pressed fit toward the inside of a hole from the another side side side of a mask in the 
condition through a through tube. 
[0013] 

[Function] In this invention, conductive paste is introduced in a hole like the conventional technique mentioned abov 
not based on suction but based on press fit. Therefore, it can be made high to arbitration, the pressure, i.e., the positiv 
pressure, used for this press fit. 
[0014] 

[Effect of the Invention] Therefore, according to this invention, even if the path of the hole for specifying the path of 
the beer hall flow section, i.e., it, is made quite small, conductive paste can be certainly introduced into it. Therefore, 
is small and the laminating mold ceramic electronic parts of high density can be manufactured with high dependabili 
[0015] 

[Example] Drawing 1 is the sectional view showing some processes included in the manufacture approach of the 
laminating mold ceramic electronic parts by one example of this invention. The formation approach of the beer hall 
flow section with which laminating mold ceramic electronic parts are equipped is shown by especially drawing 1 . 
[0016] First, as shown in drawing 1 (a), the ceramic green sheet 1 1 is prepared. This ceramic green sheet 1 1 is 
fabricated by a doctor blade etc. on the carrier film which is not illustrated, for example, and is given by exfoliating 
from a carrier film. 

[0017] Next, as shown in drawing 1 (b), the hole 12 for specifying the beer hall flow section to the ceramic green she 
1 1 is formed. The approach of metal mold, a drill, laser, etc. is used for formation of a hole 12. 
[0018] Next, as shown in drawing 1 (c), the ceramic green sheet 1 1 is arranged at the upper part side side of a mask 1 
The through tube 14 located corresponding to the hole 12 of the ceramic green sheet 1 1 is formed in the mask 13. Th 
pressurization container 15 is formed in the lower part side side of a mask 13, and conductive paste 16 is stored there 
The base of the pressurization container 1 5 is prescribed by the piston 17. 

[0019] On the other hand, the permeability plate 18 which consists of a porous material is arranged at the top-face si 
of the ceramic green sheet 1 1 , and a pressure plate 1 9 is further arranged on it. 

[0020] Thus, the pressure of the direction it turns [ direction ] to an arrow head 20 from a pressure plate 19 is applied 
and the ceramic green sheet 1 1 and the mask 13 of each other are stuck, and while it is mutual, it is made not to be 
formed in a clearance in the condition which showed in drawing 1 (c). In this condition, a piston 17 goes up, as an 
arrow head 21 shows, and conductive paste 16 is pressurized by it. Consequently, conductive paste 16 is pressed fit i 
hole 12 through a through tube 14. In addition, the amount of rises of a piston 17 is determined by the amount of the 
conductive paste 1 6 with which it should fill up in a hole 12. 

[0021] Next, a pressure plate 19 goes up, and as shown in drawing 1 (d), the ceramic green sheet 1 1 is taken out. An 
the conductive paste 16 in the hole 12 of this ceramic green sheet 1 1 is dried. Thus, desired laminating mold ceramic 
electronic parts are obtained by carrying out the laminating of two or more ceramic green sheets containing the 
obtained ceramic green sheet 1 1, and calcinating them. 

[0022] In addition, in the process of drawing 1 (c), the ceramic green sheet 1 1 may still be the condition of having be 
backed with the carrier film. In this case, the hole corresponding to a hole 12 is established also in the carrier film. 
Moreover, even if a carrier film is located so that a mask 13 may be touched, it may be located so that the permeabili 
plate 18 may be touched. Moreover, in the process of drawing 1 (c), conductive paste 16 may be made to be introduc 
at coincidence in each hole 12 of the ceramic green sheet 1 1 of two or more sheets piled-up [ each other ]. 
[0023] In the example mentioned above, as shown in drawing 1 (d), conductive paste 16 was formed so that it might 
not ****** even on the principal plane of the ceramic green sheet 1 1, but as shown in drawin g 2 , conductive paste 1 
may have the overhang section 22 in the perimeter of a hole 12. In this case, the path of the through tube 14 of a mas 
1 3 is made larger than the path of a hole 12. 

[0024] Moreover, in the example shown in drawing 1 , although the permeability plate 18 was used, it may replace w 
this, and as shown in drawing 3 , that in which the crevice 23 was established may be used for a pressure plate 19. Th 
crevice 23 supports the location of a hole 12. In this case, the pressure in a crevice 23 is overcome and it fills up with 



conductive paste 16 in a hole 12. 

[0025] According to the example shown in drawing 3 , conductive paste 16 can be heaped up above the hole 12 by 
controlling the amount of rises of a piston 17 ( drawing 1 ). This means that the fill of the conductive paste 16 into a 
hole 12 can be made [ many ], and its flow dependability in the beer hall flow section improves as a result. In additio 
the conductive paste 16 which was able to be heaped up above the hole 12 will usually be in an almost flat condition 
when it dries. 

[0026] Although conductive paste 16 was filled up with each example mentioned above in the hole 12 of the ceramic 
green sheet 1 1, as shown in drawing 4 , even if only the inner skin of a hole 12 is the conductor-ized beer hall flow 
section, it can obtain by the same approach substantially with the approach shown in drawing 1 . That is, conductive 
paste 16 can be given only on the inner skin of a hole 12 by enlarging the path of a hole 12 or making viscosity of 
conductive paste 16 low. 

[0027] Moreover, with the conventional technique shown in drawing 5 mentioned above, since conductive paste 7 is 
sold by the squeegee 8, air may be incorporated in conductive paste 7, therefore the fill of the conductive paste 7 in a 
hole 3 may fall. On the other hand, in the example shown in drawing 1 , if what was fully deaerated beforehand is us 
as conductive paste 16, since such conductive paste 16 will be mostly treated within the pressurization container 15 b 
the quiescent state, there is no room for the incorporation of the air into conductive paste 16 to arise, consequently it 
fully fills up with conductive paste 16 in a hole 12, and the beer hall flow section with high flow dependability can b 
obtained. 

[0028] In addition, in the example shown in drawing 1 , although conductive paste 16 was introduced in the hole 12 
from the lower part, such vertical relation is not asked in this invention. 



[Translation done.] 



